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was cloned into the destination plasmid pNZmazFnisRK, before digestion of the plasmid with BglII and filling in the 5' sticky ends, yielding plasmid pNZKOplaA::ErmFfluc.
The pNZKOsrtC::FRTerm plasmid, designed for disruption of the E. mundtii ST4SA sortase C (srtC) gene was constructed as follows. Two regions of homology (~1 kb upstream and ~0.4 kb downstream) flanking the srtC gene were PCR amplified using primer pairs srtCKO1for/srtCKO1rev and srtCKO2for/srtCKO2rev, respectively (Supplementary Figure   S7 ). The generated fragments were digested with HindIII/HpaI and HpaI/XbaI, ligated to the blunt-ended FRT-erm gene and cloned to the HindIII/XbaI double-digested pBluescriptKS plasmid, yielding plasmid pKSsrtC::FRTerm. Finally, the complete FRT-erm -srtC and flanking region was amplified from pKSsrtC::FRTerm using primer pair srtCKO1for/srtCKO2rev and cloned into the HindIII-linearized and blunt-ended plasmid pNZmazFnisRK, to yield plasmid pNZKOsrtC::FRTerm.
mCherry reporter gene expression in LAB using the nisin-inducible promoter
To demonstrate the utility of the nisin-induction system using a reporter gene, Lc. lactis pNZ9000 transformed with plasmid pNZCherry, L. plantarum 423 and E. mundtii ST4SA each transformed with plasmid pNZCherrynisRK were grown in MRS or M17 broth for 12 h (Supplementary Table S1 ). Each 12-h old culture was then serially diluted and plated onto MRS or M17 agar plates supplemented with or without nisin. Expression of the mCherry reporter gene was confirmed visually by a colony color change from white to pink or purple.
Strains harboring the empty pNZ8048 vector were used as controls.
Detection of in vitro bioluminescence
Lactobacillus plantarum 423 and E. mundtii ST4SA recombinant strains carrying the ffluc bioluminescence gene were analyzed on agar plates for bioluminescence emission using the Caliper in vivo imaging system (IVIS; Caliper Life Sciences, Hopkinton, MA, USA).
Cultures were grown for 12 h in MRS broth, plated onto MRS agar plates using sterile swabs and incubated at 30 o C for 24 h. Prior to imaging, one ml of beetle D-luciferin potassium salt substrate (Anatech Instruments, Bellville, South Africa) at 150 µg/ml dissolved in phosphatebuffered saline (PBS) was added directly to the colonies. 
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